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During the spring of 1931 atit&or d©TOlop*i m 
taWet t€«t tm w# ^  th# 3m|MS ia 
1:1  ^ @wpiMfc&* m 
W0 ms mr^ m mtmtm Xmm 
mMwm- f'^ . •# «iatsi» a 4#f 
strm  ^ia mirl^  <3f' 
the 3®3>eriE«ita|. *@ir& «tly® 
•sM#i?li» oompouads aneli %m® i©4ii«s-
.«;» '.tti. m& it #&» 
solutions mmm' aeifiifS t^ with &&IA m ia t!i# tesstt 
qmn%ltt wa® im 
1&» iotia# if-^ a»t«i fiw a ®f 
potassim i^ U€» ww ^mrnrmA to h® ia s»«8 »iiaiKr _ 
m§m^ 1^1 ^  'llta 
tlie ability of st chlorine solutiom t® l.ttes»t# 
t^ i» f»©* f#iassium iodid# m %# a. «el#» 
-#3etlto*t@iiaia« i# 'mpm tM# ©xifiiaijsg tw«r @f "ttt# 
it «»• ttot l&:« nxitiisisog p#w#i!"-  ^thm 
'W'SFiiiW y<gt.% #|g' SS^StttlE®* 
'El# tmrneotng^, m^mrmti^m mm ms^mwmtWk^ tm %Um 
i-®si» t@ fiwt, thm t«fiiiit« sanwi^ - i» 
wMt&' wmlm «fil, tft# s«ii#tt®a IfBl . mA 
w@©at.., tji# apf^ iwiai i»'. oxitiaiag f«ei?' 
Sga^SguSs mm$, Sit# 
•fw»& i« #» •«># %h.© prlsisi^ l a«#s of t&®®# 1% tms 
%#«« t» the ttet m^irn^tl^ m^tim 
M. 11 iftt if •ii-iiii Mil 'ite'^ H, ilf»-%iMi-iy '--'-- -—i- --:•- -• •- - •.. irt.--w n -tatiii Jt d«.- —••' —.Jl^  JR' -—•- =*•- * ~ 
•a#-te«tMPi#logi«a ®f tl»* hm® 
mm ^ llr« »• B«, er ©©pyrtatat '©f 
l«3it«|#|l«®'- of Ifiw# s*«t# of %&«« t-st* 
ts#«i la tMs ^is8m%mt$m im Wm 
tliii t%© of eiileritt© 
mA,vim mhttitj of th®m Sdll ml®r©-
wmp&w t© w :^ km %««» m^m 




intleats tM.t m® oxiiistBg m m&mtm fswf «f m glv@» 
iE«:st©tBt is aot m mnstmitp l>ut tJiat this property i» gimtly 
 ^til® nature of the solTsnt. Sphraim |Ji§| stat#® 
ttet. -f3s3,«ts« t» « oxidtslag a®#at ts m 
aoXtitioa 0f potassiaa ehloride tJian ®k« it is dissoliF®i Im 
-A • i^tj---.,i|. afj aSil^ ik. -'i» 'dSS'ildts'*%' "jti1"»-ii'^  'KS; — --^ .-^ j. ..iIii iin 'Ait ^  '>>«. V ^M> ilil n Jit mi • M' %i» 
m&iUI* »• 0sM*s w# .wmi^ Rtag- wsa,®^* wt%m 
f^  psSswSwt kySroxlds * +0.626 mltm " 
im petas»l.«s tfelswii# * -woltm* 
woMld Im i2J.a»t»t# %Um fa#t ttet Wm #at41m* 
ta a s l^atlire pTOf#itf* 
M&ml CiiO) ImB' i&iwa. tl»'t t]^ e aciAltr « 
ffc# •^ m$T of miuttam $m tft,rfei@u3.arly 
tt»- %h&t t&# 'kfpm&immm mM (smi) is 
th® osl€t»ti®; sgemt, tl# @f tfe# 
salts @f it»- Halm C©C1") %#l^ , 
OKJBSl^ y (S) fmmd that the uypoelxlorltea display®! 
m&mrnm^m im mtton sim». mmw & wmerm 
m -^ mt im mm  ^ tm mm^mZ f©iKt, 
bjpo0li3L®irit« s«2.aM©s® ar® f3r« a la iilil«fe 
t# .*««. t« i» Ai^ i. 
©xiiatl^ E i® s&elly fey %h  ^ wMisswiatea hy^oehlor* 
























i I I 
K© ais© Ik# rn^m ttMl « fm^rnm ^  
(®F| 
•me pM* H# tliat ftm AMmtmttm ®3i|perl»»ata m 
mmmrniM  ^ mmtMXmtim. wm t®railei mtth m tm 1^ ' 
IHCIO) oom#slj»M«a# 
msOlmm: 3#&aJ» Cat) Imm also ttel 
la<i»asla« mWrn^ - wtfUpj, a %mwmmM 
ii-etiott -ftf iijaisiPlHS* 
f l»f 
«r ©lil®rJl»s «i ttoir !«• aa#® 1  ^Ett^ l 
mm 'smm {»|» tot mm»^ 
la payt tea ift tt» ox£44isliig 
fHWiit', it thm timm ais# %@ affe^©i 
w|U' 'jfihr'^  ^'nni i8f< •*- itfiill litfW iiflM'#firi^ Tf iifr ai> 'iftfih ,a .^ I'nW iTrti iwV iiffc'^ Wh 
llti. M m Bi^mmir® r^ l^s* of ft^ rtaia i^ iaiil® 
thm isfc«»stiiig twttoa as: m-
^ ^mMm t#| ^ w«ii !«» m 
02a4ati©m to ti# ©:s4€mtl#« p0fe@»%lai 
wii f^ i sf«* aeiaifioatioa #JEt'im-
ties mm Im tlii® ti^mm 
!»• slight l^i 0M<iwisl3»-^  was m ©rd.tissiag 
I# «|i ttos iB alkail» 
mm aa1»iP#pti® aeti«» M t&is typif of «it 
m» W oxWialag of tfe® 
#kl«rli» iM tk» s©X«ttl#» !&i s<m@lmai««t Item 
stfttsi: itet It womM a@t &« 
fiai fk® ida eomo«-li»tloa {%)» ft# @xiaati©» 
ant thm eo0ffi«i«3^s wtttM Is# is 
ihftt lm 
©oMtioas. 
(s§} t* a, wmm^. ptfeita&tt&ft 
mla.tXm.&ikip «f '0 to €p.itatioa potmtiais tor . 
l^®2Wiiii@j aM ft® aatfeo®" im 
'ttm <|S6;| Mm rnmMMim f@t«-
tisl sst fcasterictdal ot eMttrim mm^ t# mm. 
•pmmMmZ* Mm s«at#i tfest 0k.mm^^ which 
0I&I, r&lmttf mMrn -ilaltf A ti» ^mai; 'Wlm 
ta  ^ mmm  ^ ^ m$M. 
Clilo»0iltt@#-f^ , 
«al@iwa »4: .»lli«« hfpmhX^Mm* Uh® ia-resti* 
•ffAim will & mtmiif ®f tfe# ©ft^ e -^ts of exitetio» 
p©t«ati«ls mp«tt tli0 wl«»f 
moiMttmm* mhm :r«#«ie4 tMs 
wist %® m #@«ltiiig feo® m^mrnmrn 
0klnm& in mmtyi^ ®»t pmmMnm* 
^m Mm «• f3»«t t«tt tmms m»M m mpmm thm 
mtmm^ii #r #fcE»ta® f&# t«»s «actiw» mM 
«amilame" tew m#«i W mrlc»» 
s«».wie», mm w@t m# %e» *^aotiv®« 1* a 
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i«i4t iMlfter tM# *fc«a wi^  s«X-
fM^w la ^ ;|» «f mf fe® 
fi3?»% #fei«t»i' w awit^ %; E#ts«if'' *si CiftU i% 
for Cfeattmmr  ^fti»% f»#par© to |®gif»t©2,wite 
IRilpteilA,3.«»i^ i* CCIE»*e^4 HgO|* 
stsmetw&X tixsmM fm tes %m®T '^mm 4mtimit@Xj 
etettamy 14) atatai. tfaat %h^m- mm »aso» 
l^r hmlimim t&n salt® aye t»rlT^tiw8 mf t&# 
t^ :i©iil«aaS,4« |Cfi)s'Wl) asi te.*» « 
•t#i tf g«»«w §mm §^m fii« f6ii.iw.ii^  ^F 




if - ti# mtmm  ^ «f 'to-
w#!!. a# s#|.ati®» pf«qp««€ 
i i^Pt- aMlyaei p#* %m% {«My#) mimtw» % ^ • 
i»«#a a»tb  ^ t0lXmim tte® ®» #t*e» 
U: 
Mallia Csi). A wmspSM tai# m •^0,mm-* 
#^©pp#3rod flmk* C .^ m^$M-. «f 
wmm m& a€t#i. hf %m .ef p^ mmim. 
®^®8. tS o.e* of a t« p&T asit solatia 
wmm aii€ tk© solatlo-a allwei ts stawd fi¥e 
'fli€f s»|>3.# mtm tittmted wttli TOil-am t&i©«iilp&ate 
m%m solatia m m. Tk& ^trnmh mlutiom 
-hmm- Mkx&vim to a«lt |tf |* 
a® f©JUt«lftg I gt'T®® tlm p&r ©tat 
&hl(mtm of tfe® TaMoiat lot® of 0&l»»ia§»f nmMm^ 
UalJl© 1 
fs&F f«ir taoti'f©) 
t 
i . '  J s 
I f 1S,» s XZ*m s S?«M 
|, • * «• 
.11. ' .1 is^gt s m*m I -m^m-
!• ' I . I 
in t moM t t m-^m 
S I t 
I ?  •  . r -  t  •  m ^ m  I  
^ -4- • * 
.  _ , .  .  .  ;»- - -  • ' .  . .m • .  • •  j t f , . . ._ 
aaitlw is m mm r^ #f tl» gaw»i 
#Aiaii .1  ^ mmpmiMm kmm a« taeis^at« li«-
«al0ii» «®€ salt® -M r^ mItM &t tl» 
nm ^mmm. ia t&» »@lit 
ftf mw to# m 0»Cc®XJg., 
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C®1]M liitfe &m In tittlefe %m mt h&eu 
J0 fttllest @xl€uat, %mtU possess t&e positJirel:i' 
tiaoTiB# at« fOl4-| mA ar#:, as a r^^ sail., #xltist»g-
itt til.# pjroi>#y laQtiyn# 
B0$3i 1i|rp@is, of a©|t¥® ftpBipsmais tri3f#if!S# 
la amttr sitti tS.e jrQXSiEti0a ©f a©M Sti#; 
f&0t Qm mmlXj ti# in tli© ©f iMxrptai© &fp@-
as la-e 4is-tille4 tTom aa aeidifiM 
tioB of tJto MO-ts* toll^ »^ns e#»¥lwtsg hj 
||»| ^1©*#  ^ pa#ltSiF^y 
eMeoPia# Cl}* f©f«la aB,d tie m#^od ©f 
mplmtm ato» &t am mMm &^p W 
thmt %h& is pc l^tiTr^ if |2j« 
to %li#ir ji^ M 'hypmMMTQm a«ii {M^X} ill* 
«© anttiw o t^lalug L&mh {IMl statm tlat wm mf 
mmtMm t&at %h^  mtlm'ptin mttm t&as® mmp&mM i» 
TOSt to t&® ^:xMlzlme a#t4.« of tli# 
fei^ l is lis&efi t@ m C®i i^l# ia.tl® wilsr* 
mimm tli# p©aitiiRi COl-^ J i# %# & 
®it3?ss^@a Citel* 
If o» ««Nipts 101® »tatiise8t "l^ at 
iftli CSC l^l is % rmmX^ t^ of $li« #f '©cri^ iiairti 
TOmt@i»i^ , a CCi-i'l, « of «,«. 
Sjt&itar CM) wti* abJbi t# slaw ttot tto.® 
& *• 
©f txm «ws.4 Awdlm $& 
ftet of tlie #@t«s» ©jatir^ lf  ^tk# 
s«ttii* Ite# teireto ©f ito' «iit to «f tmm |I| im 
ite S si« is attae&si. t# tli« 




a» statw -^ al; tliie aifff«ri^  mt tli# fmm •wiJfci mwM 
fr®© aoti Ca l^) iwy to« ©fetmia@4: W 
m metw « wtsxsteA solati^ a m@r@iii*t# «l,i# :lat« 
i»%TOteoe4» .%toii». |J2| 
toll ^1# ©314# Ss 
#f' i^ ' *l#i.. etfc« -ml^ ifcm« *1'^  .1«©* 
* mm ^ mmi mt 
H# Qt hwp&^Qmm «M m 
mmm  ^ wm k^^  »Xmtm^m i# 83#»®®  ^
•* MM # t' # mm • i»4@ 
-mM. Bms.m |4o| la a »^ar' ^  
mlai' of »jra*fei« 
#iirt«i. •*«. titte wf  ^ t# Uisteiii 
«&#it {SCXJl) j» a®l€ CSQBirl * aat tli^ lr 
^msm Mmrn. m ««aws 
m •©*« «ii& m ^ t&mm^ m 
mmm% i&l# -ti# #«*• 
Bm Mm AWMMAmiM 
Mm @f t&t W» nai* tli»; 
study of ttl» p>#lti.«a ps^sible,;, iPUsas «l@«tr<?€# o£fifW 
#»«• «f tm-^  if tlto' 
©s «t •&& .1^  ^
mM Sttolt^ li C'SOl tew « e l^,«la®trl« »'^ ©4 &f 
All [3  ^ 'i-^ 'i'lUihl^ ani iff •*'-'•  ^V i^Hy ...-j.—v'l^ K .Mr: ,/A' -^ i^ .-.j^ -'.>--^ - -i*- .--v., au.^ . ..^ >.. • ^ '^IIII •--••••  ^ -^ '-•'^ tfc'jl* Ai' " • -- • O* ®OXHl& A.0231 '^ * 
Wmm: #fe4.®lStS6 'SOaSlt 0  ^Wml^^ UMLtA# 
^m ito fwla&y-A^MW «!«©>» 
al*# i^^ i* ®oaaiti#ai8. 
.l^ w,j, ai.^ toil|r imrnm CSSl m^ ta# 
SBWilltelii'AS SilS#@6.SdA6 
Xtf fe# t« %l»a^ag »t tmi?i«»  ^mlws  ^ Isi^ -toas mA 
Ite^Maft C4S| Mme writtmrn mm ®xt«ia«lir# sffvt^w ©f th® 
%tm of •!-« gl«8f t» *k#  ^#f t^ . pilp 
M«®«1^1.i^  iawe»®®s» B«yi» (f} ia * oa -iai® t&etmm: 
is^Mmsim ®tmMlttf of ^^ohlorite 
atmst tMlf ^*m wtth Wm 0Mm» ®lm&%m$.m*. 
:^ ltt©a m&g ifeit |s) tew a»asOT®4 %lm at®0#iiiAtim 
m mm m$^m of. ^Mm 
Tim mtmmmm mmX€ t«M %& IXlmtmtm tl® .i^ltsi* 
Mlttf of waswiBt  ^ ©f W »»*• 
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pH AND OXIDATION-REDUCTION SET UP 
I 
1. ENCLOSED LAMP AND SCALE GALVANOMETER 
LEEDS 8. NORTHRUP 
2. POTENTIOMETER CSTUDENT TYPE) 
LEEDS & NORTHRUP 
3. VACUUM TUBE AMPLIFIER 
4. VARIABLE RESISTANCE BOX 
w 
o 
— 21 "• 
PLATE 2 
pH AND OXIDATION - REDUCTION CELL ASSEMBLAGE 
1. KCL-AGAR BRIDGE 
2. NITROGEN OUTLET 
3. GLASS ELECTRODE 
4. NITROGEN INLET 
5. PLATNIUM GAUZE ELECTRODE 
-- SS * 
im m ^ Wg^m. t 
It m of ft  ^ l^ii^  fiftgifti 
"^ iB  ^^  st©ff«• t© ss m «mtt.#t: im 
m^m S,  ^^ass ®3.eo'fei?o^#l mAm 4, aa attxtHaiy »@k 
0a %# « s#e* pyim w«iltf flask* fhla. 
» W i i i . i a i e t .  i  m  f i a t i i i «  
fam»  ^fMtt^ a »a##t#®i« *«t» ©f 
«#a| itof t *llii ft ©t .©*ia ®r i m* 
•at w» M to tl# wi» h&  ^m 
Q*Q1 «•, Wm platlwi #X«6t»t« mm' etmm€ im tm 
msimim. mmmrn Mmw ^mm to «  ^ «.S4 
fsr fift#«B t® ^»ty »li»it«, tii« attri© ault a»ir«p-
f«»itt>ii f» mm^ tl# tm #|ati2l^  
«at®r, wif#t with st a»A t® Att« 
ia t%m flmm #f a tii# Iwt. 
jS#eS«  ^ tlfetir w^wit wttM 
f®fe®stl;ajl *« I® 
It stewlA M ttel t# 
p©t@attal val«B» »«iM 
t# •« «xt«t ap®m tk® «f «I@fffe]r©i*s 
I* fi'#ttoi|Mi^  Wife Ifcif. amtfen  ^i»#i .ftsttSH® 
i>f wim 0r fia^s# TImm pmmA 'mm&tiB^ 
»$mm -li# ^a«s »mM %» 
It ts.'Mi# l»Xl«f thmt la wing ^m& 
•m0k m mrtmm w».- ©iqp©se4 «« ob-fcaiwi 
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mpmOH POTENTIAL IN VOLTS 
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,1a t fil 
asiiBe-T at 500 p*p.m. (aotir©)* 
»l» iii 
Wwbmtlml 8i»i pi «f' 
oitmiwfflitte-t at §00 p»pi.m» faatlwl 
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mwmm» 'W im:yb* •#?.435  ^ sit®. 
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«t 'to la ©rt.iAtlss 
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l/an'o+ion of Oxidation Pote-nfials of Soluftons 
Con+alnin| Different Compourtds of Chlorine 
Kypochloroas Acid 
10 pp m Available Chlorine. 
Temperotupe ,?5''C-
Chimti'vrphne 
tGv.pjn. Avattette Chtorfrie 
O-Zo p.p.m. NH, J Tenvp.j25®C 
Hypochlorous /Jcid 
I.Of,pinT.Avai i-Ch brine 
Glycine" 
temp.^ ESj' C. 
.azochtoromide 
to p.p,m. Avgifoble Chlorine 
T<m&, 25" G. 
1.0 
pH Value 
(Affei* F.C.ScHMtLKes - J.A.W.A Vol.?5-697-1033) 
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(ffigCl) ta wat^r pii^ ificaticm is m ia 
tl# -of §tO n»p«m» 
laap^y ataittomi. of salt {B^m p,p*ia4 'fes- ^ml&M&X 
1&® «^#r '&» .|tet«iaii»i- pa, 03ci^ t^i« 
tial »i®ti#iismp fm at 1000 p#p«m* imtim) ta 
qf- •©*$ |^s» ^ l^ lttfii#. 
Tff ritre wfi' iinf iwaAi' in ii«ia "Jt aiaiii •••ttiM »i> iiiai^  iM'iiB'rii ^T'-'^ fci'M 'lii'r •la' igi'n finja lia —•Jx.'a^ -^- jv "••• "^Jr W" 
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Cfeitatlsa. 3?0t©atlsl aM ]  ^Tftlws #f 
• ^ 1000 p#p'»ii.* iatietiv#} 
. M P . , „  ,  , - r ^ K :  " ' ' "  s "  f t i i # ^ | j i i : '  i s  
•p 
f*it f o*»oi i. o.ffM 
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•& pil is. m. m mrnlt^ a M0m-
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8,90 
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-» la# • 
mm at m ioss ta® 4i»0©atla-
mltF of t&© emwe» a® fosBt-wltti ant irltM mT%mm%m 
teff#3r fflixtitt©®* g«rtai»ly maXl ot ^fpmkXmmm 
mM aM#« ®«mM imt &h%i% tk© im m&^mtmtim &t 
til© triff@r airfei»#s la w&M m&mm m to 
fe«3.1©ir® that th© ifea«QU tor tMs 'f&lXm® to 
a mmttwimm mmm Itm l& mom IntvimlQ i» t&i 
of plioa^at# mA isls^r®#; tliat is, i» a io »salt mttmt* *" 
fll# a^©^# work hm mm tml^^ m it 
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til# ot&sir t&ajwfar®, #xiafetia® 
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IMS potEt a&f fe# -mXm ia m«1s 
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®i.lfa am ttos® ofetalaeA by a ®tti4y of Wm typ® 
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ffil aiiod pm s  ^% igea 
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a® linear r«!latioiaslii^  is t© lioM 
mm- mxmm of 8»10 a»4 §•«§• fli@ sls^® of tSie- M,» is 
mM.® IX sb«s tte wliss ffei-- calcitm 
mt fOO p»p*»» *Skm fmloss mm Bhoim 
la f« 
 ^ bi® fh falm@a si^ i^ i^ig the ix^mr i^ latioasmp 
my -ralmes. ThB ph iralass we* hmu t^ 
tot© tli@ is i&left. eoaM to «ompaa^et wi^  
 ^m 
mmrn xz 
0]citatiQB -a®! We l^mm #f 
galfsim hifpc l^ilafft'lr# st soo p»p»a* 
®e.|i«rs of 0*1 Ms spatmtlai !» mlMs.tn mltB CH* Hfi»0h«-
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ilaesa  ^ ia :^#w to &oM feetweatt 
jM mlneM e«48 m& 6»M -14«Cm, 
mmm m- m&mm in Wim  ^ f iXlm$m  ^Wb 
t&&t thmt tkm lia«p r i^mti^ mMp h&twmm pE mA ocsiiatlmi. 
|3#i#s%lml fertii-. fm kyp# l^0 t^# ^w®i« %%# 
m& rfeate^# ay«»g® i« eai.«alat#t w 
iilop© thmm slgalfl«s f^r mmM ©Mag« of om® pM mtt 
'%!#». i«: '^ mm of ta -ii# -sixito-
%t« frntmntlB.!.. 
11 hmn iNM®, iitora ia 3.» S«- • 
ff>T O'hXmmMm- '^S tliat th® ©xlfeMas potmtial mari^ t tef 
little witii •feke coaets-ferattsjii. Ummm^, la tke eiaipw for 
i  f 
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It is faro X aod fipKr# 8 fiia% 
oxitatlcsm p#ts«ttal is a XiMmr fmmttm. of i®. 
ipit|»» of §,»0 asS 6»g0« sls^- of tkm li^  1# 
la%®d to fee a Sias, fo3? ©aclfe &t om pE istlt 
-? 
w@ fta-re m o^od&f mltm Im tjt# 
tlqb potsstlal.. 
It «y h® QfeswvM ttet -fete P0iim hjimhlmit  ^s# 
i# p*p#m«. fcw pm^ti^&%lj fh® smm sl^e ©al€im 
it# «& til® mm» fM ^siteliea p«>t®iitlai. 
mlmm «f aMtm lypotlilostte #i»« tmm ttoa f&r tM 
f®^a® salts, ^ittmmm .t# mt Imm* 
fwt thm hmomm «rlt#at ttat tw« fiiqii|«*'«iisla 
-Wm ^rnmm  ^ 001 1: mm miMMw im a®t:te 
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OXIDATION POTENTIAL IN VOLTS. 
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•bola©» is giT©s i» tabi« XI, Ste® ^m#s «»• 
mmm  ^ in flgar# 9* 
Table XX 
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f I: 
e.oi t o»s4a& * 
i t 
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S I; 
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• i ^  ^ • • o.osii • • t'' • fei« 
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QM tt aM«4 im 
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OXDATKDN AND F^DUCTION POTENTIAL IN VOLTS. 
IjO 1.2 
'mm eurres is Figur© 10 la m 
tiw ®ana«if tli# .is orli«ll©» ©f tM' 
Mm  ^ IMlcatea ol^ arlsr %h&.t tJie trend of 
l iypoclilorit® mxvm im &if 
in slop® Is ssp-©©iaXlj f©3J.<w* 
%m. i» «• m. tm mtfrnrnmrn Im 
••i(f •%&«: tw# 
la tb® @a#'« of tfc® &jpo©M#ri.te3S m hm^ 
tto. pmitim ^ Mmtm iut^j MskM cayg^ t#- •« a@tai» 
l^ toia (103 hm m rnvtmn @f tl« 
iMieatlag -affimtty tmr 
fiaa« im wm* 
tM a» tkmm .©liw^s 
mm mftimitj fm tm^mm 
iwij ito ^»ai^  f»m •»%# t«ip t# h&ttm, ©f  ^«®:ri«s* 
f«a %cm im %li«iff@»;|,. 
4wi«ws## ts %M® B®m m to.« pla»& at 
titas li®®ft iritlt a pqteattal @t ••s^st mltm sixfe 
wim a p®t«ati«i3. ©f -IwBa wits,  ^« i^rl«s 
at®€ wm *i*m ¥©it® «a fte®ia® at *x^% ¥«at«. 
S#i«©» tt iw  ^to# %M- •^ 
m teaiftiwr tm mm, tit# 
i» ^ .mmsptmrn^ mm el#iit3ma». 
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OXDATION POTENTIAL IN VOLTS 
•g|'' I in i ^  ''ly -.^ ' •-• .'. • • •llnJaii'tin hlai^  . jy .ai... *.. ^ v ,'. -jrL.l 
*gi imw -s t^. %» |*|:f 
«» f*p« '*^^m mnm «i 
m t® w»mm -m^ mx t«to«©#t 
f«l ft»»- t«© $» 
51 ®1 %I *T ssi|ais#^0 
m iw«»w# mtm 
'pfit iir#w|^  'it ••it m *'m ip® 
ai m% » aaj: 
"f'-'lB MM' rii 'hir-i- iMi,-;^ wttMk' at iininrt M/W' •*•* illl 'lit^ ' •am- iiril' -rii- i^i^ -.-Hm .Me AM A- *»»• '^''M». 
tim|s -wp i^^  ©?^% •#«» is 
i t f s f # 1  
pf cix @mss) so*# j© s«  ^ $b #pfai«ojiiifi 
'f* *«l. *»t«* jt 
•picwi msi t^t®ptr®i-
-, sf  ^ *to-s J# 
ttMm ®f m&m^n m i*to) 
•torsi i»«bii M%mnm m% m m i^xo) m%si&xw 
m%%%m04. .i^  .*» #it *f 
m mm •? m Sswti^o m m %» 
'*1 -si^ *^Ciso)t-i. m ^m^mm «m *mj%uTm 
nf «¥ * {ti50)®0 ®i% «• *fmm^ «i fi«o  ^
fii&te-© -i^ ' 'i®®. r^^ axiso #1^% "liiiiiii^ i^  
-111. wm%- mt m 
% is •% 
§, siiiniqlfees fss), tkis fia m 
tka cb| pya^a»i fi'aa tte slspl© ®m.or8eiii»e 
#1^3.#  ^ %%& potasblal feo«:#s#t -«a®l,t»a%l:y 
If Ifeis p0l»t is «s|»lala@i on tM #f il«: 
tivitj ©f 'im cai ^wf # «a#& |^ «, mWmt^ @f fi# 
»itft0g6ii«iHi3.teia® p t^^ atial will hm m »©mltsst 
of tk© stwai:tfe Gt thn altjrogm-olaiwla# liii3as©» tfelp ita -^' 
age 1# «f#s tt#. m t^i^ lty #f |:t| ^nf« . 
is wg|p@st'et as as m- wl^  
s0fc active 
j> a #f 0^013x i^» sb  ^w 
^mmsim wsm fHi mtA s^xm 
atirsst of tlis gla«B %m h^m a 
w$§m  ^ #enrsl0p®@at as a j^ iMiXt,, is &m% t» fee fsniil te «• 
:^«i *iy ols«i#al Xa^»i"fe#x't©.s» It mm t«aa@€ 
that a l» fer 4alett3 t^S  ^ pH ai i^rm 
iili#s p®t©M%ial It teem. 1Si>« «iia-
%i«t p<3%®iatial vala# mj m 
fey «lsg :itiilim«®lf 
m tm rnSj&m 
It mw tmm tM i« 
mi. mMm^m p«l#atj.al rexatimimp titat mime* ft 
-^smtlm. #«tm4a lialtn ©f 
jU th® c^portuaity of tereloplag « 
®a2,«ilatJj^  1® .^ thm f«|«Wyal, m»4 tlMi sX©p® 
«* §§ m 
#f marw 
fto #;-ttta%t#a' t« i®i*.# t^e|»g: 
©r tii« 3LJ.a® «» .gt»« If 1#|.. 
f « * # %• 13,1 
^0-
» ttee a i^»®siiig oxltetioa-
i»t«@tiqa fstmiiiil fef 
«*a* * ml&p^ 
til# mittt* mt-mUimM tirt® «timtiom fll 
|il « 3  ^ t % 
f5Km wi«« «at Ite mim «f -fei# 
slc  ^©f Wm lim* 
la to «*»»#» -©f 
#^mtiaa f®3j.«»ia  ^®ai^ l.« l» mMm mim ttei-
«at&  ^ a% §00 la i^wl • 
t» pois  ^©» lt» as s r^«fl»#4 in flpoi?@ 
ifcar# t, ^  of 8*fi4 * © i^aMoa pirteatial &t O.SOSO irolts ani 
A fi t» mwA ^  oxi-tatiom -ptttgatto. s#»s 
toltas ant mimes ©quatios (1) t®-
fk# ## 
a»64 » m Co.soso) h 
 ^ «* i^ fst • o«$o&o m h ^ * Q^mm. m. 
6«i4 - 0*ioso m »* «- ci*j^ ss ® 
s«64 * ft^ qe * oismq m * 0,etsi: .». 
"2  ^fe I oi 
m « «f .48 SI&P9 
BM « |«-f««ho,sogo5 -fr lb % » ^ l*f,m) {Q*mmol « ib*»i 
€t s« i# #tat©t a® wmMmt 
i s  •  ' - - f c i |  x e . # 8 f s  | t : |  
^10 •t^tioa m^ b® i*S#i. %# ,#a3L©mlJi%«' %im pi #f • 
s®lati« #f {100 t#.p*a# a«Mw) p>3r®ri4©A 
m%%ms mm wttMa tim liMtm fete»gh fl 
ti« psteattia mm a lia« -^ faittipm*, M«4t« a»F, 
ol^ r^rm f3r« Wim^ 
g»«»i Ci| a® 
#f ^ ^  ilt»i tkm ©xldatiam Is oiaila^l®*-, 
M thB mmt ttet  ^#f a solmtiea w®m 
ymmm. &• te. sss t^o t^o@4. sib arissssskb tiatobslbl, miy to 
It was ^«ii^  tM® w&m %& 
immtAm t&« ^««t4a3. o# a »3mti®a a.% a giipfa ss.» 
«ts«t4« «r to# s^««-f 
s *  ^*M m 
m 
mlnm m tmkm tmm (s| 
s • m i^ l 
- fs 
'gte »©pwg«i^ ® # t^i®m fiot 
tim mttetljoa oc 0f oiaoi!«tiiius-f 
cio# m&tVm} 1 '^ #1 
m *. 
wi%MM tim lijiits a liaeair ot 1^0 
 ^sat p0ieittfa3.« 
TMB ®c|«ai;ioa ir©^4 hm® '§rm%lml tm 
.mrnk AMmtriBB m lanttdrles. 1& tMs mmm ta» la-
m ia4i©a't#A hj thm mlMttm potaatiaJL, ®&©uM aot 
 ^ t-o felea i^i nelorei rnsktm^s^m 
In X3 Is gi7©a of t&@ pS #3atalJi«m 
r@lat4oiiaip ®wv®a w^tmm mrnpm^* 
«s»# m 
eal,#«lat@a tjpoa tM pE Osiaa%i«* 
i "f 
I m t •  f*m 
I i Ghl«»l,^«»»f i ..S®t I *• 
t t 
01d.earaaia®  ^ 1, 1000 t » f#m 
i- t 
* ZQm i » f:#4a 
i t 
Qhlmmslw9 t^ Im 0»i Mi  ^ s » f #30 
SaSl t s 
Sottaa lyp©@M#y£1.® s SO s 
• t t 
0al©fm 3 M s -»3LS*8§ 
i :t 
{ ft i 
i t 
aaa.#i« l^ oehloilt# i • . i 
t - - -^: , 
Tkim tatoJL# glirw t&« mMm m «<p»teii»s 
(g) «i |4| •«*«§• 
m* & gf to 
xirm omsLQimL smciisifjYf 
f%m% sa®®s%t®a m t® a :#««@etios 
tk© g«mt«ldal ®m«t* ftttt 
tim ps^0jatt^  wm wi« bi* lim«g (so)# i.em&eii (lf| 
m0' ttet. t&® « i^iiiti#e ^ t#a%ial t&t 
fea@t®3e-lal mi^ t hm. iM & mti»* S@teitl.iai8 
(s6| %m stmtei 'qiat mwsiiromrrfea w^mt 0x1^* 
tieai, im ©oimMom of 
»0®»ki«0s i^*i^ i^»©  ^ aal a3«fm«ewatt#« mtasn3?»»»at», 
ssssase w#rg cxo '^vofi*# m.s& (ft# ®# 'iiss^sfia 
c«l#atl« p@t« '^4al aa  ^ fap©p®rti©» 
M mimljm wmm f«Bii t© rm Se @tat@s asy 
ittttoiife telo«itr a'^  a 
the oadiAttw p#t«%la3L aad ¥l®# t«sw« 
Mm sTitei®.# Is 
tloa that teihtat mmi cudtotias p©t«»tlal a» liamf 
mm@ 13 0mB lata 
f«l#i3l^ t®j. Qt cm.«a«l3»  ^ at 1,00§ 
«i tto %im mmm&^ *0 klJl ft f«f @f tM® %a@tejfial 
la 11 4m  ^em 
* mm l£llli»g tiws'ma ia mis »atim 





RELATtONSHP OF THE OXIDATION POTENTIALS OF CHU3RAMINE-T (1000 RP.M. ACTIVE) 
AND THE TIME TO KILL995SOF BACTERIAL SPORES 
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6 12 18 24 30 42 4e 54 60 66 
TIME IN HOURS TO KILL 99% OF BACTERIAL SPORES 
-m * 
tafel© oti 
InflummB- of 0. sM. Potential f^Xum 
of Qlil©rfi«im« rnMtlmm CI>Q  ^ a#ttv#| 
iiposi fl»© to lill q/P mdtem&l spi^ « 
pH .  I .  .  . .  :  i a .  t  9 9  
t,0 i 1 S.,4 
t" 5 
6»s§ i t 31s»0 
. 5 t 
i*s$ s Q^Bim t X9mB-
•* I &M t Q^fmA 1. 
s t 
7.17 s o<7o0o i m*§ 
t 
•f.n S O.i0SO I 50.0 
i I 
•B»m • s 0.4ss5 t 
It is @Fi€®at fre® 11 tuat t^w#@a tto 
tt« ©f- 0.7 -^ ill# -fti. -^ 11 it 
9«ti of tm# ia a lla#«e ftoetloE of tli« 
«d.teti€» p©t«sti'ml, lotofw, m m oxi«stl@tt, #f 
0#f0f§j -feieli 1# « tm altelim# sm# c»-f pS. rmm^ 
»3.att&ap&if as a&tet m tte aeii rnim Milm t© hmM* Xt w«l 
ia *1« •^ . «# 
cmit ttes' $1» 1&«@  ^ a@» aili i» 
^®lattt®ly lobg ttft^ sss«y t# mil » 
feaetwial spo»s. Goii»«^«»a,%ly ©xiiatioa ws® 
"mm- til# Minm- it »k«m 
teve aasmis  ^ tJ» p©t@atlal as it ms at Hi# 
M.  ^
'1^# Xtii© f igare il mimwm tli# M» ^ m 
«»• fstrt mkmil& fail# MM 
g»A a« # mmuXt tli« fellXi^  wsttlfi tee m llnmr 
.function of lite© sxidatloa potm-fciml m «l:ls»tla8- of 
0. xffiigs* 
fli» toT the a|>^»at ti»p In fE |aai ^ iElia%i#m 
'§mmsM&l) m priwimiy .to. %« ikt rnmrn^rn ©t 
tlfadlls fitm tk# ai*^ ©a solmtt^Qa® liW-ali mm m waxly 
fro 14'«tleQi. series of solmti^ iis Cklosastae-f 
s$ looa p,p*a, wa^e pa»parm ta om©r %o tli# &tfmt 
W :«|y » pS o-f tte solmtioBs. fafelii Ilf An*®; tte® litest 
is. ^  of -mAmm salutiosa witli tiw stored tightly 
ia t%0 MA tt0 iigit #ffwb».| sit m 
mmMxm of M^Q* 
 ^ lir, B* Cliajfltoa (S|- tes stated ia a aiseusaicii 
-fewtoiqwi ttam tfa.® »oimm#ajs w«y® a@«maieallf r©ta%©t 
pri« to f^eaeflTlBg sm t^m foa? tott^ leO. asalj^ ls* would 
TmhlQ :m 
tnttumoB of m. Ohlmxi:m^>^  ^
at pE failles in a Cl»®€.Sfs^a 
f '' ias'"' 
I tg stmMoiit sg  ^ itgatiaa 
t j9*sfs 1010 
*-. •* 
t 
. # •. . 
m  ^ 1010 
©•®s loc  ^ ss»f4f iw i§a0i 1«§s 
Q,^ml 
B*3Bt loot xi^ -^ i#*ift mm 
t .«•  ^ #.  ^
m ;6»asi :6.1sj 
t S ft St 
m . i t .Ms isaol  urn io» se. is? loof 
# •* .« # «. # # . 
» . .  . • . ,  .  . .  .  »  . # ,  . * : .  •_ . . : .  .  . . ^ .  . .  . . . .  .  • ; *  . : .  .  „ . . . . ^  . .  . . *  , .  • * .  •  . .  
lamt iliim** :1m »« 
Mt to a TW7 sasll 
Ib XV is pr©®#atet lik» <iata 
la waaimtrl# flaste «l©s  ^fcy a 
0lior% fiiiiml lo^mlw |m-elo@  ^ witu m%%m» 
1?at5l@ xf 
litfluottiw af m. gltl©««eti3.®<**f 
«% ¥aiirt0tts  ^t^nm la as ^pw 3fsl#m 
S 1 1 1 t t i : 
0 1G0S i8,aas 99S i&.mt 1003 is i^as IGIO 
1 s #: is t I : 
s J$*@8s 5 6*a4s 
•" >t( 
14 tS^SOs loos I^ 4-4SS 1001 
s s t s t : J f 1007 ms » S «-&€;• 10« ;S*Bli i0M 
^X—t * «" 1 I' •* 1 1 : 1 
la fable W It is eTi4#nt tlmt tli# alkali 
law# Bsarly te tli© »©ut^ l potat» ana®, tl» ©xito-
tt&m M «ai 
pk^sjtliss aatimlj 
As. ,li« stat®t f wiotisly ttet p«l«ii:tiA 
mst t)# prl«M»ilir wBai4««d m m t^mmttj It i#®# 
»t isidisats tlie ssotmt ot & s^ataa^# wMcli msi h@ r©ia«al# 
It Ms >##s all®*. tl»* the osliatioa t©r 
0lilo3»li»-f at m^Ams mmmmtmtlQm is ^mctimlZy tM mmm-
af mw 0Mm M% #¥« ike mttmt ef 
at tlia sai» pS and of ©xttell« p©t#atiai mm  ^
tiw#. 
mm« ot 
flj®» to Km ft p«r ««t Baeteidal Sp»e®-
M.% w&l&m aafll m&m pa 
s " " '  l ' ¥ | j » ' '  ^  ' H I I " '  :  s ' ' d o ] » i a ^ » ^  '  
ttm Qhlw^i Iff pm Jitioa Ota»-? ttf pea- ®m% 
p«pi ]peil>a®teyj,al ussia -^f p*p*^  
1- t l.i S J' 
»§ 16*01 i4*a ti ^0 
s : ?s • J 3 
low lt«0: ©.4 u 1^0© j6»4: ' im 
»• iti ' • ,fc ••» ••<• • * 
.#• * • ;•• *•• •* « •. 
gc»0 z-m-% ft boos s6».4s 8.0 
• \ - t i , • - '. ii .. • $ t 
Thim tutel# ^w» isig i^fifiiato# ©f tlst® ®asi44tt<sa 
as t* i» thm ©astt®*-
ti®a p«%eirllal ®m ©a3.r t» m 
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#jt %Mm% itar® "fe©«m p»pes@4 wil^ , 
%m %m mtim ©t is ktlllag & mil* 
•m was^Ma^im m-^ tli# msmm' im. *%# oxt4ati« 
tial aay lie m ®iM« gea^ettal wmM of la-
Wm %Mb iJ&e $a, 
&it% t^»mw ot th% tTO tfp«. of @iil.«lTO will fe@ 
(ml s^at©i-  M wmm^ 
**# '$m ^ i^j.t«it« 4# «. 
pbssss *^' ;-#1lsittiite .^ • ## ;*s9s l^?s8bsims-
sssassw  ^*13. ^s. 5#  ^
mmiss^ .mmtmtm :iatflt:' iwssil -tttisietelsss 
r'^ @i§'Wm- •^ . '' 
te f»©f«p%i«, pm^ 
%»t^ : p^s |^f .i«apmii. 'mM. tiiiteiit -^ liiir 
^^Sm00s^^-'fmmMMm- M Wm #*• -^m- ««l.i* m wnff 
p«et- &i' 'itoi.' i# fei m^mt' Wm 
, if - tt m «• .iwai ii «#3  ^
ptotelrly is mipttl.# #f «l©m t^^  off a«t 
t« swsqffwp*'* 
'»«• «tt)ii: mm Sst*|a ia),. f»t^' {m}^ mm. 
q'^ pxn m& tlxlmy (41} liof® ^qtmmwwms. ttmt «^©rl» mm ' 
•^ eslasb -%ts>i^ mmmMm ssm ^aaafc  ^.gyilis. 
m& #«hala «pisi«-
it#s iw- gemt8i#bl asss* jlil ft 
»«»l.iiiit ©t  ^ »ir m W 
tl« mttm of m m^iwm 





















J  3  
I 
I I I  
I I 
mtmtm tli&t it s»aii£ti:ft 
•illlti. :^ , ibia-li-tiag t® 
tmt tlm imw tli© mi. atta-efe 
to i» & mm&u  ^«oapE»4 iit Mtro^a 
is bbttss.tis ^sss ««.i.€ '^ sb itt: i^e :^gfn»l 
Bakim, K®3s^m Mm iw*to»i 
t&© g^«i©iiaa. fail©ti® pwtpdp©# f5«k 
b«« '^ ti0f»m8 Wmw 
$m&mtmM^ tmt tb#s« ©c8^e«ais itt s©t ah fw*«# ttk# 
p3p^»ti«s* f&is ft^ t asy  ^#3^1ai»4 im tte 
ibmiM &t Wm pmwi&m mmurntQU-* »# ©f 
mrt«s CS| us® iotttet a» rmy a® a mmiX% 
t^rf# tm@ ct»l| ift or 
my fe# ai^ ll^  to tm ti©3 f^fli« 
itm-0 M tk# of bfpoe&3.«rit#  ^ cd m-
:^ ttii* :la» a t^immrnj a® a peslttv* tai: «^» 
Ufc. &i^ ly aife»JU»i ^m t&e 'eMcads® i# 3.©«aE 
^em *^ ,p»e«®s te & met^ 0mmpm: 
If" 0110a ss»«a@« tla% th.« oxidation putaaltstl. 
|» m ©f tfe# oxtt«tioa potmtial of thm fxm lifpo* 
«-ii m. ^  #ttt sii« aai ##• tfc# "iri gmm 
os til# o^m aid® t'®atiiif %& tmm tto.® ife# 
•* 0$' "#• 
<ilil«la© po»ittm (CX'^ I to rnlgmlm mM ttets repla## & 
&W -OM. s». 1^®' 
The aat oA-&&%Xou putssMials Itam b©®a 
i# %« m 1.tw«ir lisitis, tQT 
f, t» 0*s « skills «l.etsiia ii^ pa©iiju»it®, 
«|l ^ ^#4#iinw^smlf©aa$u&e, 
fm oximtlrn. p€*«mttal tm fa 
r 
0.5 molar »tim ham l»e» 'iff «ti3.«r tfete 
th© sa»t #qi»btratl<m of «t :^ ® p® ml««» 
la tli« p?@pa»Mom ©f a &mim of #il©yls@ s^ltttioas is 
of mriims |ii wXii©j»  ^ tfe# p&tmtlstl will tm iaflii* 
t»® wpi«s 
®ai©l« liyp©#to®rit« 
t© ka»# i^ ariy tlis »««: hkff mlttif# 
t&r €5Xija«tM.«. p^lantlal. of tti© S0titm Bal% ware fo^jaii. %# 
b« 1#bs th«i %mt ©f tie e^€ia® f^atonij^  % sisilias  ^
- © f t i l ®  t r # «  : a « S t  a t  
imificftis wxtt#* tofff# a simllwe sx^®. 
m %>« fctft 'ss' «^si # t^attoa 
a» lla«ir fe@fir®«g 0i0®tala  ^-WMms m. ttsflist of eal^ alalrtbg 
I^tlMsaf 'mlm- is stat®t trowtag t&@ mln® «€ 
mm tfc© 
ib ft ee^^«?isiia of tte p0t«attal. a»s 
effi©t«a8r m-s^tn vmm f^ ii.. 
It "mm mmmM-Itot tiim t® MH ft p«  ^mnt of 
I t  ^u m ^ 
*i _ 1#  ^
« g ® 
I i I 8  i  f






















of witl Xmmmtng 
0f eiila t^a#»f 
t ' ' ' •  • '  " • • ' • ' ' "  ' "  
mai (aotlvg j) r f ,.i* .TirfWiip.. 
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8*80 1 0.487S 
^m-- Ite" Xfll Miows St »»t Sl^  *s* 
tacttw®) mlntiiim 1mm m. i® aotmally mm th» 
aeid mm 4». pM. t» 0mmm€ fmm 
iOO %» ©0© p*p..s, fpw §00 p*D#a* to tOOO p»p#®* 
tm mmXt* 
TmWkm MUX iatt p]pw»»1t®i. gi»|itil«,il.f $M Wi^mm Mm 
FIG. 12 
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h®- Bmm' '^ ^8  ^
ll#a BM i^ wsssti- hw @ttssetil®is'«*1e*' l®|ia^^w8 sl^ psls" 
as- P*P*®- W »l^  i» 
fl^  .^ t fs .ftt l»  ^ ot a t^it# ©lil.©3^s« 
 ^'wbl-ttwb s^w^ss '^ tmafi: '^ li® pg^glfmwfcrsfc*" 
tfon t# #f t«l-««»% la %to a«tml a^ iinatiea of 
P'ipStSlljS-'is, 
mm mtmiiXj ®roat@# mA %imm a^^i» A«tlt ifcsw ft 
t# rn^ mm i^_^» t^oa@mslmt#s ©almmow,.,.,, 
teair® a Iswer p0t®ati®i ^ it slicml,# b® tkm# l®s» 
.:»a@tlt®* ^4s nay 1® «1tetaattst©t ifef hhi adtitlo-a <*:f 
tuiii## ifmmm 
imias l^a 'tfc® i© prior aetaiflea*. 
Mjmrn. 
m-
Sm- 'zmimms ow ^ mms msarnxMim 
S«f^  Of HIPOCSLOB^S ifilB 
©i« tisBoclati^ t eoasfeast o-f kyprnKkoTms asM tewi-
^mm wm®mmi Uw mriomm If©|^ s m& |a4| 
:h®p«. »#m^eA tte tosan t^tvitr of feydroxit® «©tiwft 
la r^ m sf i:»f0 
X 10 *^© «t 2  ^ mMM ©t 
im® mi€* Sarfl iSi| wftsiii^aats of «fc@ solmi>£li% 
la a s»l»ii«it #f 
value #f 4,4 1: 10* .^ (5t| also tim imim%i&m 
mm^mM ®f tfc# '&m^ m id in la:i5t %y 
tistillatlim m$kQ^& wt: a ffitlm# &f l.Q x 10**^  at 
i# B©it {aJ mmmmmM tit# ii«* 
s»ia%lcm 0oasta»t fm this aoi€ fcy •»«» ©f %i».@ glass #1®#» 
tf©i« «Bft ote®srrei tfee fala# 0  ^ x 10*"® at 1 *^^  C?» 
• Mmlm^ r^n f Ml 1» -m %m ®tmir 
mt tlw ps m eqixiiiiriam tliq tolliowisig 
#«l©-ulation; 
«'ftiSs W0 emu flaS. fa®atitativ«ly in tli# foll^ lng 
1^0 ^yteolf^ i# ©^staat ©t 01O»l«ti at e# 
1» ©mltalat®# ffm ^  At#s«iettQ»^#i»taa'b of lite Utp  ^
mM.t 
IBGIO «• 4«4*10'*^  at 2^  ^ a. |S«M*2eltselM?,pfe?3»eli«,^ , 610 CltOill. m& thm ot watmT at Ot 
mm^o • i»m x 
s*4.io"« im .if* .^| 
* ts * 
it mxirna ttots wm) « • -mm 
x s# 
m g#t faJT  ^ |^ |0| « SSdO  ^
tomplete hydrol^ sia* 
for I® » Si IH310) « or 9®#« f«*- .««t fcyarolyti#ally tl«#» 
§W 18 '* §1 (hcio) ^ ^ or 95,8 i 
for p • f|. i®io) * »»3 m m^f » 
f©r » ®| chci.0) « o.gg « le.? «• 
fair  ^•• t| choio) *• •» 
foi? |fi # 2.01chc10) *«§.oogs« o,sa « 
mmm thiM w# s@e tot at a  ^ f tfce Hfp^Morita 
a iAM,  a« t  i s  p3p®»»a t  in tkm f^m of miOp mt m ^  
« liwanfw, omly l®»f wa? utill® 
TO©a»iiag to -at# 0, hAm ® is® « ft 
aija©st %}m i^ wasfc of la -ife® jPoaa 
ft «t' •!» •#iloyln© ifliieh 
pr©»#»t mm t&# a«i€. It 
®eiss if# tsibitt jto. i0ii.as.f liwwey, "1%# w^sbssssssb w 
^mm%m§. M stat^  per maM of 
•pmmtttm t» aeteali^ It 
tl# mol@si!al« Stat# of Wm eliXoxls® is Is Wm EQO% «# 
ccl"* stat#, 
'wtft.: ia«-.l<fc»:l a-fci f irm ss slvw %f ffis-lwslsa sfs »1's®®es#s 
tey til© »th« la fi^ i» IS, tl^ # 
















0 - 7 8 9 10 
|,h 
74 ^ 
-m  ^ »sm tS§|: .#t«t^ - mm mmmm.* 
»imm «f• m mMMim pmm M 
m hm W » ^  »« «ii: in 
^tmMm «tii»l^  ©f «ii» 
i»i flf ffct f®! • i lat 1^0^ .^* slaw -l^  
#it ii» la,: -pi^  « t^if t®- tt® ©stsistue 
it s#«sis limty 'tlari alw 'if^ at 
i®ft i0a#«atmtida thm mtm*'^  
holwsfte (161 statw W-at mmr^ime^T 
i^mMm <if ««%«»•  ^ #f mimim &•• |^i##»ii«p  ^
i1s®j^  *# pm®ti«ally ©iilf to Ito-' #it& th# HODS. »1©©«1® 
tM 001* im a:ift ttet tto mtio |.^ ,|g.j, ia 
iff tfc#  ^wma afl€ff tfc# 
»tiiiltlm i^i«,- »#• t© stats ttot a m: ii©'i».ii«r 
im #» •tlmAi^tf ©» »» 
-itet « ^mmmm^m fsa t^ii^ x witit m: 
iu$$mm Cl^il 
fo «ipp#i?t -feis ofe»w*atj.©» H©lw«rta tlw tSa» 
•I© kiili ft- w®r ©f lia«t®s i^iai m^wtm 
m% Xmo p*-p*m* |a0-fciv®) t# wi^  
pi?@®®iil; m vmM&m<stiM%&^ fsM# HCX •pmmmim %1km&> 
ti«r mm BMm is fi.^ i?@ m*. 
FIG.H 
RELATIONSHIP OF % PRESENT AS UNDISSOCIATED HOCL CCHUORAMINE-T AT IOOOPRM.CACTIVEDD 





18 24 30 36 42 4a 54 
TIME IN HOURS TO KILL 99% OF BACTERIAL SPORES 
*m mm #®at% wmm • 
^.•^•la'ii'Jfffc--..... iv. •ift.w M- ni'^  -j|W%-, . j .|^>y. ^ ._ 'Mjkw,,.--,^ |[|i| ^ . 'I'iUMii inii'iiT I'M 11'ill IIV ' Ma ia III iM ail jauai'^ .* 
«i|^  ^ txno -iiwif #a. 
j® ff»s 
-«ft m tmmm€  ^ t^sfiwa m% m 
m% M^mmm « ©*»  ^ tawfko# pdt i# 
j f • • i w  ® #  s » t  m *sf 
*m& :®» .$m mt$mm$ mm t^ « sf 
®®III|3l ©tf: ©tttsa fToe ®t|q, »f -smm ft 
©••fs t Q*f i SI,*© 
i s 
o*og £ « t§*& 
I I-
s*i^  t w*m.. t M*k i t: 
B*m t WOB j % I 
B*M  ^ t*0« * tg*9 
I. 
s §*m ? t*t 
s s 
t*s 2 . 8^<!6 t 0*9 
' • " •  | - ™ — - - — — •  r -  - —  
j€5! fttsa 4:©d i |i#f«|a'qss|piia « : iio. 
66. ttpi o.^  i : 
l^ s |i®!|.»i:4>®es|fiia !|^  
•©*-€•€ ooot tin 
mxods 60 rtljj ®®l£ 
tlx 


















*• ^ 8' * 
is a 'iAm&m fsiTOtloB of %hm p@T ©est imdinscNStiatM fefp«ssslil®2*oyi® 
aoi4 b®tw®ea fl # ami ?» liypoelil^ roiis aoltj »py«sesit@ tto® 
miim' msAsMm Mm- %M- i > » f s e i ^ e i  i »  
a«a:««»- Wm -pow  ^ (EOOl) of tk  ^ solution 
m «»«i mat mt »fl« It hm 
^m^m pmm-  ^aaitlfieatlos a# Im tiie *w«a m^hm-
itfcsi?' investigators att^ f«i »^©a«. f^ lf 
tea 
lt« t&« a t^lv® % |«s®-
lag a mmm solution trm. e, is Vtm 
scflmtloB «t tJb» tst sta t^eM aatliyl 
tolntiom i# t* "*r* 
Uomiw&Tf t©es s«t tk® ^omt ©f a©tlv» oxidissiiis, 
(HOei) at %hB |S «t it 1«: 
HoIwwAq {1§| tos A#"r#loi>@4 a of 
a«ttir« ©hLl02?ia@ by the oxidation of E«F©(GM)», He foiilii, 
Mmrnm  ^ t3m$ mm wm ,^ ffcr 
ast tftttft did not raeasxire exolusl-^ ely mett?# 
W^amm {!) lias Am t:b« .:^ €ati©m #t 
omm^  ^ m a t#st tm mm$m: tm mmtmw* -mmmm, 
m states tl».t %h» t^®st faila |» tlh#. •«#•• 
?l^ »r C4©) fe« th# mss of m. %«#t tm 
Hmm mxmtm* 
•m m 
Wm3Lvm§& (15) has dsTeloped a method for tto 
aaal^ i® #f aettw ehl©3rlae with metliyl Grmmm* his metlioli 
#0wl«%s «»entlally la titmtins the ehloria© soluti<is 
m ©taatost o»i^ e salmtloa natil &£ 
m»mm !#• ha# tliat sf wf&yi. 
soltt'licm -*#i «f©m t^ . sf««t wit& th& 
aetkfa, &«*• t# tet#. fa@t Ills 
i»©q.«ir#® ii»®- mtmm. fm 
ai» i« t© . til® 
Mwtat aetlv© dhl<»liie at aay tim#« Howerw,: %% 
'msf^  imMmtB the rate at tt&lari»s? mmih* 
mtei® ft »% m m. oxttlalag ag©iit# 
wt^  imly #a0ill «a^^» «f « i#s. p»p«». 
®i. ms4' i» i»t«ir stariliMttoa# ^©n 
pm^&m »®» triai with ©mcli ©«e8»t»M,««s- as rnmm 
in #&ts f^ talu aiffiealtias '^» 
%»« srti' as tiate wsM p^ t^ewly as mtll mm mm 
wt» t0 ^  msattam#. s^e« a» a@ii, teas© iatt^ *-
ast %hm «»Imtioiis wm  ^ la t^ m %k# 
'iai# 'to-w 
ef «#IL#SP- In this type of" t©' %« iW# f^ t, 
©rlgl»l #ol«r w« Qia®fel|r oxitis#« m 
y«i:l.(» eolf» itnieli was %Um. oxitl^ m %p e©lorl®as« m.® 
fellow toior m wmw- tm^Sm :Staai»  ^
tfcmt mmw&tmm wm  ^ ©s»^» w®# 
f&ij^ ly aatisfaetoi^  altliou  ^due to it® low soimlitilti^  
a tm .^ toliw- 0f tfc« w«%:#f selti^ loa ©t tbe tf* m€ t# %m 
®tt«i tliat %h@m wm a a?®stjltiiig i« "mm&ttm* 
la as. mftmrt t© a suitable r©«g@Bt 
f r l ® 4  i t -  % s i »  f t l m t  
soaita. m>utA "bleaeli, stmiHs m. 
Mmm with. tMs im- miM m& 
wm f@wi: -sattslfe©t©:ry» tM-s wm fQWsO. m% 
t© %m- t$m% i» mat a p»« .^i);t*at© t# |».. s@lmtios»= 
of mmvemeh^mm: «.»«€ «« tk# **it0 
solmfelft" chao® »e»ssc fo^hgari«jg2art wa) ,. 
mmfwta .^ ^  ^moA 
Thm Mll&mii^  Is tM pf^ste-ft as to 
l!®tetiit.il» tl# rat© of ©f a#t®iiroelix»oms 
Of sMl^rta# solmlilom wm 
•plm&i. im a. giass stoppered (i©4ia#| £la®k «liiefeliasa preTtcmslir 
-em^  ^  ^wllii. -f^ - ws- i^ M$m wms aiitei. 4 
@»#* -of .sQlmtioa (000 S§0 0.c» H»0)# 
-tti, ti» w«#- mte€* Tk@ flasJc» mmm T©tat®t to 
«i ,l»ti»t# mA: %hm wl&mM ia fei^ :im.-* 
Itex* !&& aolutioa w«. ff©par®i la 
mm itaw: solution hmixm. 
t© 100 mntim%®m «f @oMa®ti¥i'ty wm4©2^«, 
Affeajr a teflait® tiM# elapsMj tit# :©#!.««•. 
,ti»» Wi®«- #-«if t# tiift W Mmm -of « •@ol«i!iiiti« 
^ '©1 
mik Lmh Ma*. ««««# 
& attaftoeat jctewel .«t i®* s©96|* 
f%# wmSiMm tta» tiil--er»ls 
: 
ast tl». at ltt$«rrai mM tm m»k mlu t^on 
vrnm tafc©»,. %A I tatl© #f  ^aas«.^  &f m%m 
i 
yi«siSLi^. tm ttet ©f tl# »[feaiitet mm oalTOlst#4 hj %1m 
foxi»iula given by c^eott (38) * 
gapar ^  t/gjit j *• gti^ t og i^yaiyt 
'  "  • ^ ' • • • • • ^ ^ - • • '  o-er^  of mMW  ^ m 1 '^ '"fee. twtf#! 
i 
m« t«%|« valu«® at Mfferea* fm 
at 'IC©  ^ p •?#».' Caetiw) at v&rl^ ms .ftt 
•0l:w« im ix. 
.ie 
mm Mts mt© ©f• 
MM mt' 
®: 
at s@© f *f*m« 
- sylaii 
mt fmi&m i® "f^ia'@« 
' . •'•ate..^*:!.:. \ ' 
t aatSu &t t 'WM m * • '  t 'SmBM !f &f : Mfi® at : 
M. I iffies 1 M Mmwm. f 




























































imia. fe# iii 'st mmimim 
im la IMm 
* 
fablt iXI 
slli''it  ^' ,s •ti© at t batlo at i 2®%1@ set 
.  ^ 1 hcnir 4 lioffip® § ko«w •» f t 12 




'il 0.4fi t 't 
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6,es t 
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i o.ii© •#• *: ©*llt 
» •-
. . . 
M. # 
..U a.W, %. 
f hm tlfeat 
'#f tli« ratio is «fc liusar flinetion of time th© 
fibst &«bp* if^  » ftos l^€» tl»% iftt sw# tiw tte jji 
tuta til® s^atl^ nsmp fc@jli:. teriag tli© fiirst tew. 
HowiWij", mrts^g otlier my te® i-»rol¥»ft dwing tli# 
e tte: 
8» 1'5 it liar Isa ttet tto mj®®# 
0t t&# wri«iie s«i«mo» hat© &#®m #i^ mpelst'ipi't# 
mt wma woala m*# '%#«» meaali#! t# s 
water wMt« SQimM«ii». Ia tfeis imjm®* th@ tla® ia 
if#. 
Is, S:jl ia flf*®® tl« tis® t® 
t%® %©• m wat@3? wMt® TOj.ati©B for tli® f^rntrnkB-
*&«« p323«leax soast«ait9 ar® m tal^ lat«4« 
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&t Pmta fw nt iftt f*p-«a# |«t|*#,}, 
s« t>l©a^saiii»t« kiix §9 
HOCl sloo p«r s|>#r @m% teet-
1 • S 1 # 
f«fSs .*> 'W 0^gS§0 ••#• •m. • m* 1 
. I : 1 . f 
s»ms fl»© : 0.*f®8 I 51* ,48" #•  







55* ,S&'- S: 







* I- •| 
^»mi 79.0 1 o»?as,i t 40» f 
•i-« •» • t t 
6«4§s Bn*z s o.aom * &* s 
f .•» it. 1 t 
#*3Ss S6*0 * * s ,4S«' t 4k. 
•* 
It 
» f t 
6#XfS 91*g 1 o.mm t 18* t 
1 $ t t 
#•025 1* « o^«s 1- IS* i 
f s f 1 
6.02: t #«SSSi- t 14* ,34  ^ t 






Is Wl^m le Xm BhQ-m tim reiattoasfaip 
oxitotiott am ttii# t© X% 4# 
till# s«imtioas&ip is a :itewttoa« i»,». 
%li© tiio» %l®a©& XOO pes' east ia a lltt® f^ etiom 
df tk# aadtotios pot«al;tal. It m %!» ©3i,€m«-
ttoii p©t«tla2. mlm«s of 0»iSt0 O f^SSS te ii@l firtH m 
thm lia®#. A «|il«flattoa ©f tills Is that tkt»is t«! 
solutioikf• fs 

















500 rrm. cactivec) 
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-
f " *  ^. ^.. '  >  -  ' •  /  . . . .  
• -. - • • .V •"•: 
3|« ;, r,t,n., 
"a-r." ' 
- t. 
4> ' - . r-k •-' -a 
" - ^ V- ' " 
f 
. 
^  '  ' 7 f .  I . n t ,  , - n  
ixidation poltntial 
valtt# ae large ttet tie mimes aml^ m :r@Xiafele. 
fb© #fe«rfmtiQa is «# iat®r©#t' «tl mm*^  
ttmm fei» work of lais j ilir® C3iJ w&o laas demonstiratefi «. 
r@iatlo»s:h.it bstw#® poteutial of a platli* 
la a. soluljiofi of m. liy^d l^iloi'it© am4 
#eitst«t tm tfet tt«0iori«ttoa s©1&fl orsega, be stat«« 
It, Im. p»stKl® to titet Atsto mm. 
3Rigttlat'©i by Mfiition of a#ii or sOMIt tih© ttse-
for de©olo3?t.mtlon* Els wtJ.! %© t# 
timt 6f toleaeliiag of 
amt* 
is 17 .1* ifci*, ^ fwesxlr tkm ^  mmM 
»i4 m pxott^  
xst !« ««t» 
It Miy i# »at t^#. ,»t« of t» m 
of thB f« of SOGX m 
aem |hc^x|.» sit t#-|xxttit»t« 
ttel ta -tea e®s« of tfc#  ^ m&ttm 
t# ih# «ais®c i^at@€ moleeule* 
mm pmmwm» smtf m.. 
%%&% m digest »^a3?is» of bleaehlEg tlm tijw 1?@.;M33L 
AT 
500 rrm. (active) 
temp 25" c. 
--lb!# »§'!•©€• Wmer&r^  cerlitla i^ ^mm 
fe®. as iter tvsm ^TmtmB tei&* 
x». 1.3. tt wm '^ mm a®** 1ifca% la. t&® wwrn '^ 
ti*m S t0 f tfe© i,i» to .kill p»y e#at of te«ft®3fta3.. 
sf#»s ma a lltt^  f»ii©t£oa of tto .itt 
&Xm f0ip tMm MAmttm @t tm kllxibg 
tii»- mt»«» m m tife# aimiiae Bim of %!«•  ^^ mm* 
la 'fi^ isa® 3.'® $M w**. ikss iM 'wb ssw' :irs8ig<8 
tiw t® 4@®0l»ls# .l« «!««• a 3.t»@8t 
•@f #sttatl©a. tt*. laeolq l^^ #. 
•etea» -mA th« ## MIX ft pey &mt of t%m Metarial 
,«a®.; linear ©f tli® imit» mmij, 
©jstAatiom ©:^ r»asM Is voJltis. Wmm ft 
i»t£o-al r©mso»t^  the two ti»» tmt®Tm %#lag M rela-
tions&lf %m « #««« futsbtlall !«#• 
linmm 'ts rei^ «@t t«> cm© aii»tto.®r« It »uffi@l&a.t 
"falBe® mm awilable and the aboT© relatioasKip found 
to i10m #^#i^ tosatall|r tie tl®® ta 4#eol«yta® 
s&eaM tmm a twaaaastal fea«is for & t«t fer aetlT® ohlorlii®. 
©ffieieaey. 
i^ ». pmMm my m tmm mmmm «»ga.®. 
tMt f#-jr @t fcfp#05aorous aeid ir"###st #» 
imlmmlm^ Sit tlm 
»t 'Wm 1l» MM, tt i«f rf *!»• l«»i' 
f# i@ lia«¥' i^ actloM of t%m p@r ^mt 
m maiissetlatM 1h,fp»liloiws aeit. ®»3S Ixillfe time 
*s* •dips '^sbs ttffitt 's*# imsi^ yt 'fcfc# 
iatM isoleeule.. .fe©!; i»o.ttM siib-#teitlat® thm #o»©l«sl,©a 
ttet tk# »*«• #t a6«s0l<wrS.«tl» #f %» 
tal# •% .iiitl.tgfcs,ji t«tt f©r fttalottej. 
of actiir© QhloTim 
1% .fcs®- bssb in p f^t# ifsifc sfcs 
©i&l, of life# at ito mm 
•Jki I 'If II ifrii ilP -—•—- ••-•• — - **• ••:->.'fty Triiiitifrr- mttii - • • •• •— -.—.^Ifc—• ufc.. ^ j f c . ' j f e '  Jitir"-'—' am.. ilSt' T^Tt ii''"t •!• iii'iiiainV m i -tf #Hk 5®. .©it 
•#»» wta# mm ofc«wf»t 4» to nf 
mmmmtemmrn At a pH sf 11 *3 a BOO p..p»a* iaetl'r«| seXmiioa 
#f' (igitbi: tl». «»«  ^^ Wsk 
0fc3i«jwi»®»f I a@6#ioytJ£®i« i» ^  '^ m»m ©t tte#® 4t «t.. 
« t 3 p y # x ^ f % &  W m  % m $  m m  f ®  ® i s m t # s  a n i  m  1 «  
s«  ^|». tte 1# t«. f i «©col-. 
lia#- slbims iwl8bswi@#i. wttk tef^ ^aulo hy®#* 
i^s'3^ 'iMi'ifcia m"difa '<n <h 
1® lw»® pmtfl^ asly .g|piftiktjef» oxltetioii 
©f Mfs^Mo-arlt# «i- wltl^  Clalear^®® 
•-«•• at tUm »mm mmm^Mm am at tli# saa# ffi., W« 
•also t&» '*3 -^ :iittii»i»t m%wm of -fefe® listoi*. #f 
th# p©iitttw "i# la. '«l« 
aai tfp  ^ (c»1|m« a# «f 
mw teawlitiii' #f mm%am 
m .,90 * 
It s solatium of 
«t m  ^ef .f*© *ttt mmm&--' 
t^smm a lite &f Cli2.Grasl»  ^mt 
a ]^ i ©f f will €##ol03fls® It sXiWly* 
t© ls« is presmt m liff^  
«©li, to p3latiTely lo«g time fim 
ttt« to t&s slow «f attiw mhXmtm tmm Wm. 
Ifeis giv#» mm- #t 'Ife# 
 ^to siis t^mm fli» mtm, at liilnfe 
the Sfhlmiim is lifeewfeet fw« Ite »©!#« a-ol is thm 
mm wmllMmM to a isfialte at tf^ . i« 
Mil tentorial specres* 
liMmr srslatiojbsmp |s sm oxiteti®a 
fcs# 'l^ a t® %&M fm la mil tl® 
im thiB *Bm mmm  ^
@aim3at«t %&  ^ . itet 1@» e«fe0fa  ^m® jk 
wait^  tlf«2» is aa appTOiciimt® eliasge of 0»1400 wMs- t«. 
©3sitoti<«i p^ teiiltal $&!« llmar reliattomsmf ^mm 
mm 0r» thm ®stir« |fi raai®* a»- liait# tto 
jpslatlciMltip i« #ais:taat a» 4rt»»a4a  ^
Im sll »&e%4ow ©:rtt«ti©a o2p 
tw# •#»«-; ^ mm piar* hittar « 
Tkm Qxli&tim m displ.a^®€ ^ 
#ia#ri»s wm ©alf «# « 
of t&it lateasltf £a0t®y, si».t3»' tlw a t^iv® 
«kl«i2ifi»' t# hmm fmry littl# rnttmt m.pm wlm# 
tte a©telop«|» 
MMmm Tmm pmmnt^ t# iiiwtimt© fast 
tiiii *li» A i« 1  ^1  ^'§mmmm9. 
©f is I&® wmtmm* At tM ««# pH s»i 
t«» , til® ©^aa-felm poteatlal i# aiotmmllj i»all©y la a 
tioa of 0*i wlar «f@ais« ohlwiA© *^ Hwsrer^  if t»-
of 0toil^ riwla#-^  wdp® liaiftog tli® »mi« pa aad t&© mm'-
.i6o€l« wm 0M ,^g.. 'tto ^  of this, w<m3.t l». 'teipeaaftt 
»« a rssulttf a ©xitoticm 1® 
obtala®d. 
- f 2 « 
Si© foregoisg point illustrates tM fmici tl»t 
potential ml»s ®tiottia ttteimiaet is m 
m wi' 
hiat. li£®» ps'sflo l^y b#em stated far tit#  ^•«€ 
«ti«l4»t. ]e@i»ttoi»&it &i mw ^  l-Jto*' 
wise «rteBi'«€ tm iwlttt« Im^^si# #a|:«tiw • 
fhm poteatlisl t(xt minima, a» ,iiw  ^
tm tm'- mM^^m 
si@ttlfi@s m ^mm #f• •^ f3?e^»t«sr' o.foo wits l^i. 
Sa |fi !»»•• •ft- M* mmm l». t*# «i2r»s 
aalae-t wltte® tliat tlte# exltatlo® p©%#atlal tajrt@i: iwt littl#-
wlt-hi til® MmmmTf ia. omrm tor esleim. -
:kfp«lilorite, a is mt^  im pwmmMm 
10 pmprnM* (eatlwl fa MOO p^p»m* f.sttiwK fMs »f 
•%t- 'i»i% 0g i«ay| fjt sslswsslil;-
of 
s©ii« :i^ <»tiio^4t# i». 
•«»•. %l«t of t&# ©alet» ««!,•% .te iisflssjet li&e 
tim* Bi® oxitotio® pc*t«tial valaes and tlm »3.-^ p® vala© fm  ^
th# so€i«a tijfe ai>|>»adaat#ly %h.& -its 'tm" tlw 
«a3.@im Tti9 is &l is1?we«t mimm %% tma® t« 
illiwt»t# that tte two liaTi»g tk® g^mmX t&mxiM 
imiim wm slslto l» mmtff 
% t® 10, it W^smm m$Mm  ^
ii», iralttW: ©t $&# «sf m#Mir« 
93 « 
&m "wmw Si® wrlaticm M 
,fa t^.. it' •!««» til# afetllty sf 
(01*1 to ]^ te©ly» aut tfems to few jb:^ 5>@«s&iare«» 
a«id choixl» is i^ jtt tto #f itorf. wi'l^  
tlfet @kl« i^3a« i& a i^«&©i to tii® (H) grotip. as stmn i^k 
of tms i^sft'im mmMms^ m t^ i^ag ufoa tmif w«gatitltr 
"ib# |b:| lihis 'hii®bw# 6s l^.«® l^sa !>##&'. 
p? .^©atefi to mmvmt fm %lk# wt4« ia tist mateip® 
.©r 'tMs mxmxM mi. 
btw %iQ %h0 tmt tm-fe lii#  ^a»d o3dldatioa 
-mm. m XX-mm ftta^tioa for thm ©oap«M# msi#a, tow 
%^m if- tk« js  ^m hsit 
t&e "raltt® of om mnA t&® mlm fw 
iMm giimit» .t^  pi t^ : 
be stated: 
 ^• ms • % 
f#f 1 C i^sidatioa |>otantlal) tte #t*tS®m .®tet:it4.s 
1 
tet® stom tfeat tfe® 
%i«|, t» MM ®9 9t' tto-
•mm- m. tmM%%&& Mtm m |i[ #f 7. «ib®# t&jf tm» 
fasflatioa « iomhw stii:: mr to« hy 
•fetet til® ©arte® fti©adli« #f mis- mmm msL^f Mffe»4 
#o1.mti©m! t# %^<s» mjy© a^ it, mM. ttes %b»- ttm wml& 
4 •«# rnAMmMm as at pili# 
tifr s«mi©mai mt ©ffirtato liisitati&s»* ' fM 
^rn^mtmem-- mm. #1% tiim mm ©f 
m- .^ fts thm -0, potential 
tl» cialr »rittwi#fc* 
M «««  ^ m ^  
•fcial * m m,. ©a^Oawtiom tea-
-t# 'sg l^sitt sibb" '«a.8sii^  ^ tb tfcs s#3jts 
*i^  aetlw elixwia«. it hmn ®&o« if 
is mt® %%&t tife® a@tiv© kills tii# 
@@li fey «tee» m ^ mm «f is» 
piw^sa i# af re|>la4s«»at 4#w ,a®t 
tswliwi: 
®le o'b»@w«ti€® ttet tm# •|la@ mil per @«iit 
#it« sp«e® is a ll.a«if ^mttm of @!«at 
M9l€ is of It wiiaii t«t to s&«w mat ISi# 
«tiw i# W»  ^
%im m thm aim,ia# @14® m&j %® tu# to 
laafeility ©f aal^ talslBg a iio»st«at jS 'Wltt#* ^mm wms&  ^
0we isrea-fliit wtteoto of t&» 
st»a i^i <af smsly  ^ thm 
#& a®t 'ii© #f 
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rh «| m «i 
1*1 i» fey ilm 
p t^s&tiiA &t tB# two of a-otlf# #liX©3da®-
a® ttse to kiH m P&t: mmt of tto® 
Im m ilmsjp f»stlo» ©f til# psitiailw., mliw pt f#. 
10« a# 0adi«ti« p©^®mtiiil c«a ©iil:r m « 
ia a «# «»• 
«f @» typ® of a«tl¥@ a* m 
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